Inositol metabolism and cell growth in a Chinese hamster ovary cell myo-inositol auxotroph.
The intracellular concentrations of polyphosphoinositides and inositol phosphates were determined, and their role in growth factor-initiated cell division was investigated in a Chinese hamster ovary cell inositol auxotroph (CHO-K1-Ins). Metabolic labeling experiments during inositol starvation of CHO-K1-Ins cells showed that 1) the lipid-linked inositol component was maintained at the expense of the soluble inositol pool, 2) the decreasing cellular content of phosphatidylinositol was replaced by phosphatidylglycerol, and 3) the concentrations of inositol polyphosphates and polyphosphoinositides were conserved at the expense of inositol and phosphatidylinositol. These data show that homeostatic mechanisms exist for the maintenance of the polyphosphoinositide and inositol phosphate pools at the expense of inositol and phosphatidylinositol. The addition of alpha-thrombin to growth-arrested (serum-starved) CHO-K1-Ins cells stimulated the incorporation of [3H]thymidine into DNA to the same extent as that observed following serum readdition. gamma-Thrombin was also an effective mitogen, but active site-inhibited alpha-thrombin was not. Both alpha- and gamma-thrombin, but not catalytic site-inhibited alpha-thrombin, initiated phosphatidylinositol turnover in vivo and increased phosphatidylinositol 4,5-bisphosphate phospholipase C activity in vitro. Serum and insulin were potent CHO-K1-Ins cell mitogens, but neither triggered phosphatidylinositol turnover in vivo nor activated phospholipase C in vitro. The activation of phospholipase C plays a determinant role in thrombin-initiated cell cycle progression in Chinese hamster ovary cells, although other growth factor-signaling pathways exist that are independent of polyphosphoinositide catabolism.